Results of three studies are presented that demonstrate the significance of academic intrinsic motivation for children's education. As predicted, academic intrinsic motivation was found to be significantly and positively correlated with children's school achievement and perceptions of academic competence and negatively correlated with academic anxiety. Evidence supported the view that academic intrinsic motivation is differentiated into school subject areas (reading, math, social studies, science) and is also a general orientation toward school learning. Relations between motivation and perception of competence and anxiety were differentiated by subject area, whereas achievement was more pervasively related to general motivation. Math motivation, however, emerged as a unique predictor of math achievement. The significance of academic intrinsic motivation as differentiated into subjects and as a general orientation is discussed.
Intrinsic motivation concerns the performance of activities for their own sake in which pleasure is inherent in the activity itself (Berlyne, 1965; Deci, 1975) . Educational implications and significance of intrinsic motivation have been widely advanced. Intrinsic motivation should be associated with pleasure derived from the learning process itself {Berlyne, 1971), curiosity (Berlyne, 1971; Maw, 1971) , the learning of challenging and difficult tasks (Lepper, 1983; Pittman, Boggiano, & Ruble, 1983) , persistence and mastery orientation (Harter, 1981; Lepper, 1983} , and a high degree of task involvement (Brophy, 1983; Nicholls, 1983) . A great deal of experimental research has been oriented to understanding the development of intrinsic motivation in children, and extrapolations of these results to children's education have been This research was supported in part by a grant-inaid from the Society for the Psychological Study of Social Issues and faculty research grants from California State University, Northridge.
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advanced (e.g., Pittman et aL, 1983) . However, the actual role of intrinsic motivation in children's schooling has received little attention. The present studies focused on children's intrinsic motivation specifically for school learning (i.e M academic intrinsic motivation) and provided a new perspective by examining children's academic intrinsic motivation across school subject domains as well as a general motivational orientation.
Although some research regarding intrinsic motivation in the school context has been conducted (Harter & Connell, 1984; Lloyd & Barenblatt, 1984) , the role of subject domains in academic intrinsic motivation has been unexplored. Further, the relation of academic intrinsic motivation to school achievement and school-related noncognitive factors remains to be extensively investigated. The purposes of the present research were to investigate the relation between academic intrinsic motivation and achievement as well as noncognitive factors and to examine the relative importance of academic intrinsic motivation as differentiated into school subjects in comparison with a general orientation for these relations. The results of three studies are presented in which children of different grades, sexes, and races were included to determine the generality of findings across varying populations. There is a need to develop a generalizable, empirical base to determine the significance of academic intrinsic motivation for children's schooling.
In the present research, academic intrinsic motivation was conceptualized as both differentiated into academic subject areas and a general orientation toward school learning. The pendulum regarding specificity and generality in intrinsic motivation has swung from a position supporting a trait-oriented approach (Haywood & Burke, 1977; Maw, 1971) to one supporting intrinsic motivation as existing in components (Deci, 1975; Harter, 1981) . Recently, Brophy (1983) proposed that student motivation to learn is both general (a disposition toward learning for its own sake), and situationally specific, depending on such factors as learning and experience. Therefore, the inclusion in this research of both specific and general aspects of academic intrinsic motivation provided an opportunity to determine the relative contributions of both approaches for different outcome measures. Subject areas were chosen as the differentiated dimension of academic intrinsic motivation because curriculum is generally organized into subject areas and children may develop varying competencies and experience differential success across different subject areas. Successes in particular areas have been identified as important influences on intrinsic motivation (Brophy, 1983; Harter, 1978) . 7b investigate academic intrinsic motivation as conceptualized in this research, a new inventory was developed, because no instruments were available that measure academic intrinsic motivation specifically within subject areas, as well as generally for school learning. The new inventory is called the Children's Academic Intrinsic Motivation Inventory (CAIMI). It measures the construct of academic intrinsic motivation defined as enjoyment of school learning characterized by an orientation toward mastery; curiosity; persistence, taskendogeny; and the learning of challenging, difficult, and novel tasks (Berlyne, 1971; Brophy, 1983; Deci, 1978; Harter, 1981; Maw, 1971; Nicholls, 1983; Pittman et al, 1983; White, 1959) . The subject areas included are reading, math, social sciences, and science.
In the present studies, academic intrinsic motivation, as measured by the CAIMI, was related to the following achievement and noncognitive variables: standardized achievement test scores and teacher grades, students' academic anxiety, and perception of academic competence. These were selected on the basis of theoretical considerations detailed in hypotheses presented below. These achievement and noncognitive variables were distinguished into reading, math, social studies, and science to determine their relation to academic intrinsic motivation in corresponding and noncorresponding subjects as well as to general intrinsic motivation. In addition, teachers* perceptions of students' academic intrinsic motivation were measured to determine whether such motivation was observable to teachers and if teachers' perceptions would relate to students' own reports of academic intrinsic motivation. Finally, the relation of academic intrinsic motivation to children's intrinsic versus extrinsic motivational classroom orientations was examined.
On the basis of theoretical expectation, the following hypotheses were advanced: (a) Academic intrinsic motivation is positively related to school achievement Because children who experience a great deal of academic intrinsic motivation should enjoy learning and show task persistence and a mastery orientation, it is reasonable to expect them to strive to learn more and show higher achievement than would children who experience relatively less intrinsic motivation, (b) Academic intrinsic motivation is negatively related to academic anxiety. Academic intrinsic motivation and anxiety involve opposing learning orientations (Gottfried, 1982) : Whereas intrinsic motivation involves approach toward learning and mastering challenging and difficult tasks, academic anxiety involves withdrawal from and threat regarding learning new and challenging tasks because the outcome could be a negative evaluation. Academic anxiety is also a negative correlate of school achievement (Gottfried, 1982) . (c) Academic intrinsic motivation is positively related to children's perceptions of their academic competence. Children with higher levels of academic intrinsic motivation should experience task mastery and should therefore perceive that they are more competent in school learning than those with lower levels (Dweck & Elliott, 1983; Harter, 1981) . (d) Students' academic intrinsic motivation is positively related to teachers' perceptions of students' academic intrinsic motivation. Children with higher academic intrinsic motivation may evidence behaviors (ag., investigation, concentration, persistence, challenge orientation) that teachers would recognize, resulting in a positive correlation between student and teacher ratings. And finally, (e| the CAIMI is positively related to' the motivational scales of Harter's (1981) Scale of Intrinsic Versus Extrinsic Orientation in the Classroom. Harter's scale comprises an intrinsic and an extrinsic pole, with high scores representing the intrinsic pole. Positive correlations between the CAIMI and this intrinsic-extrinsic orientation scale would establish that higher academic intrinsic motivation is associated with higher intrinsic and lower extrinsic orientation and at the same time show that the CAIMI is positively related to another measure of intrinsic motivation.
These hypotheses address issues concerning the construct of academic intrinsic motivation. Across all relations studied, the role of subject areas and a general orientation in academic intrinsic motivation was investigated.
Method Subjects Study 1
Participants were 141 white middle-class children attending fourth and seventh grades in a suburban public school district. There were 77 fourth graders (33 girls and 44 boys} and 64 seventh graders {32 girls and 32 boys). The fourth graders attended a single elementary school. The seventh graders attended a single junior high school and had all previously attended the same elementary school that the fourth graders were currently attending. The sample's mean percentiles in reading and math on the Stanford Achievement Test (SAT) were 72.4 (SD = 21) and 75.8 {SD = 20), respectively.
Study 2
Participants were 260 black and white middleclass children in Grades 4 through 7 of an integrated public school. The fourth graders were located in a primary school, and the fifth through seventh graders were attending a middle school located in the same school district. The total sample comprised 132 girls (68 black and 64 white) and 128 boys (71 black and 57 white). The ns were 39, 67, 77, and 77 for fourth, fifth, sixth and seventh grades, respectively, with approximately half of the children divided between the races and sexes at each age. The mean percentile of the sample on the Total Battery of the Comprehensive Tests of Basic Skills (CTBS) was 64 (SD = 27).
Study 3
Participants were 166 white middle-class boys (n = 82) and girls (n = 84) in Grades 5 through 8 at a private school. The ns were 43,44, 36, and 43 at the fifth, sixth, seventh, and eighth grades, respectively, and were approximately evenly divided between the sexes. The mean percentile score of the sample on the CTBS was 77 (SD = 19).
Measures

Children's Academic Intrinsic Motivation Inventory
The CAIMI is a 122-item self-report inventory measuring children's intrinsic motivation for school learning. It contains five subscales, four of which measure intrinsic motivation in the subject areas of reading, math, social studies, and science, with the fifth measuring intrinsic motivation as a general orientation toward school learning (not differentiated by subject area). Each of the subject area subscales contains 26 items; the General subscale contains 18. Items in all four subject areas are identical, except for reference to the particular subject. Items in the General subscale are similar in content to those in the subject area subscales. Items were designed to measure enjoyment of learning; an orientation toward mastery; curiosity; persistence; task endogeny; and the learning of challenging, difficult, and novel tasks. The high end of the subscales corresponds to high academic intrinsic motivation as just defined. The low end of the subscales corresponds to low academic intrinsic motivation characterized by Uttle enjoyment of learning; an orientation toward accomplishing easy rather than difficult, challenging, or novel tasks; little curiosity for school learning; little interest in task mastery; and low persistence and task endogenous orientation. Items were designed to measure both high and low academic intrinsic motivation, and extrinsic motivation was not considered the opposite pole of intrinsic motivation.
Of the 26 items in each of the subject area subscales, 24 are responded to on the basis of a 5-point Likert scale ranging from strongly agree (1) to strongly disagree (5). The remaining two items require a forced choice between an intrinsic and nonintrinsic alternative. In the General subscale, all items are responded to on the basis of a 5-point Likert scale ranging from strongly agree (1) to strongly disagree (5). The items were balanced so that for approximately half, high intrinsic motivation is indicated by agreement, and for the other half, high intrinsic motivation is indicated by disagreement. For scoring, items are appropriately reversed so that high CAIMI scores correspond to high intrinsic motivation.
In Study 1 the initial version of the CAIMI was developed, which contained 38 items, of which 28 were differentiated into the four subject areas and 10 were general. On the basis of the positive results of Study 1, the CAIMI was expanded to the 122-item inventory used in Studies 2 and 3. Representative examples of items in the CAIMI include the following.
Subject area items. The same stem is used for the items, with a separate response for each of the four subjects. Items for which high motivation is indicated by agreement include I enjoy learning new things in: reading, math, social studies, science. I feel good inside when I know I have learned something new in: I enjoy understanding my work in: I like to do as much work as I can in: I would like to learn more about: When I get bored, I look for new things to learn in: I think it is interesting to do work in: I don't give up on an assignment until I understand it in: I enjoy doing hard assignments in: I like to find answers to questions in: Items for which high motivation is indicated by disagreement include I give up easily when I don't understand an assignment in: New ideas are not interesting to me in: I enjoy doing easy assignments in:
A forced choice subject area item is Is it more important to you to do a school assignment to learn more or get a good grade in:
General items. Those for which high motivation is indicated by agreement include I keep working on a problem until I understand it. I try to learn more about something that I don't understand right away so that I will understand it. I enjoy doing new work in school. When I don't have new things to do in school, I get bored. When I know I have learned something new, I feel good inside. I like to learn. When I get bored, I look for new things to do.
Items for which high motivation is indicated by disagreement include:
I like to do easy assignments.
I don't like to do more school work than I have to. When I don't understand a problem, I give up right away.
Reliability of the CAIMI is quite substantial. Both internal consistency and test-retest reliability were established. To assess internal consistency, a coefficient alpha was computed for each of the subscales. For the Reading, Math, Social Studies, Science, and General subscales, respectively, coefficient alphas were .71, .71, .73, .69, and .67 in Study 1 (n = 141); .90, .89, .91, .90, and .80 in Study 2 {n = 260) ; and .92, .93, .93, .91, and .83 in Study 3 (n = 166).' Internal consistency was quite high, particularly in Studies 2 and 3, indicating substantial item homogeneity within the subscales. Test-retest reliability over a 2-month interval was established on a random sample of subjects in Studies 1 and 2. These coefficients ranged from .66 to .76 {df = 83, p < .01) in Study land .69 to .75 [df = 136, p < .01) in Study 2. These coefficients indicate moderately high stability over a 2-month interval. For both internal consistency and test-retest reliability, coefficients were consistent across grade, sex, and race.
In all 3 studies, the subscales of the CAIMI were intercorrelated (see Table 1 ). The correlations indicate that the CAIMI subscales measured variance unique to each separate area, although there was some common variance between them. The proportion of shared variance between the subscales ranged from .00 to .42. The average correlation was .39, indicating that the average proportion of variance shared between the subscales was .15. Principal-components analyses with varimax rotation conducted in Studies 2 and 3 supported distinction between CAIMI scales.
The CAIMI was developed, worded, and administered to eliminate the effects of social desirability and response biases and acquiescence. It is generally agreed that the most effective method of reducing errors due to these latter variables is through the construction of the test itself, such as inclusion of items presenting both positive and negative instances, reversals of items, clear and unambiguous wording and directions, and administrative procedures emphasizing examiner and subject rapport to maximize truthful responding (Jackson, 1967; Nunnally, 1978; Wylie, 1974) . The CAIMI was developed in accordance with these recommendations. For example, the wording of the items was reviewed by a panel of judges (elementary and junior high school teachers) to ensure the appropriateness of the vocabulary and syntactic constructions for fourth and seventh graders; response set and acquiescence were minimized by varying wording and changing the content of items in contiguous positions; several items were included that were reversals of each other; and both positive and negative instances of academic intrinsic motivation were included.
In Studies 1 and 2, response acquiescence tendencies were tested by correlating pairs of items that l In all studies, in computing coefficient alpha, the length of the General subscale was adjusted to be equivalent to that of the subject area subscales for comparison with the latter. were reversals of each other. Across both studies, these correlations were consistently negative and significant, ranging from -.69 to -.21 (p < .01 top < .05), indicating that children responded to the items on the basis of content as they responded appropriately on opposite sides of the scale for items worded as reversals of each other. Hence response acquiescence did not characterize the children's responses. Five items were administered to measure social desirability (e.g., "I like everyone I know"), modeled after other such scales (Castaneda, McCandless, & Palermo, 1956; Crandall, Crandall, & Katkovsky, 1965; Lunneborg & Lunneborg, 1964) . In all studies, a total social desirability score was obtained and correlated with each of the CAIMI subscales. These correlations were nonsignificant, indicating that social desirability was not related to the CAIMI. Further, children were informed of the confidentiality of their responses prior to administering the CAIMI to maximize truthful responding. 
Achievement Measures
Standardized tests. In all three studies, the standardized tests used in the schools' testing programs were administered. The achievement tests were administered concurrently within the same time period as the CAIMI. In Study 1, the SATs in math, reading, and auditory comprehension skills were administered to all children. Social studies and science achievement scores were available for the seventh graders. In Study 2, all children were administered the CTBS, which yielded scores in reading, language, and math. In Study 3, the CTBS was administered to all children, yielding scores in reading, language, math, social studies, and science. The CTBS also provided a score for knowledge of reference skills (e.g., library resources).
Teacher-assigned grades. In Study 2, final yearend report card grades were available for the current school year in reading, math, social studies, and science. In Study 3, teacher report card grades for the current semester were available in reading, math, social studies, and science. A letter-grade system |A+ to F) was used in both studies.
Academic Anxiety
In all three studies, anxiety was measured with the reliable and valid Children's Academic Anxiety Inventory (CAAI), developed by the present author (Gottfried, 1982) to distinguish anxiety into subject areas. This inventory measures academic anxiety (worry about classroom learning, tests, and peer comparison with regard to school performance). This inventory is differentiated into the four subject area subscales of Reading, Math, Social Studies, and Science and contains a total of 12 items that are responded to on a 5-point Likert scale from strongly agree (1) to strongly disagree (5). An example of an item is "I usually worry about taking a test in math." Details on reliability and validity, as well as other scale properties, can be found in Gottfried (1982) . For data analysis, scores were reversed so that higher scores corresponded to higher anxiety.
Perception of Academic Competence
In Studies 2 and 3 children were asked to rate their perceptions of their academic competence by responding to four items: "I do well in reading"; "I do well in math"; "I do well in social studies"; and "I do well in science." Each item was rated on a 5-point Likert scale from strongly agree 11} to strongly disagree (5). For data analysis, scores were reversed so that higher scores corresponded to higher perception of competence.
Teachers'Perceptions of Students' Intrinsic Motivation
In Study 3 teachers were asked to rate the degree of academic intrinsic motivation they perceived each of their students possessed in reading, math, social studies, science, and in general. The teachers were first presented with the definition of academic intrinsic motivation used in this research and were then asked to rate each student's intrinsic motivation in each of the subject areas and in general on a 5-point Likert scale from very low (I) to very high (5).
Intrinsic Versus Extrinsic Orientation and Convergent Validity
In Study 3, the CAIMI was concurrently administered and correlated with an instrument developed by Harter (1981) purporting to measure children's intrinsic versus extrinsic motivational orientation in the classroom. Only three of the subscales in this instrument are motivational in nature (Harter, 1981) and were hence chosen for analysis. These were (a) Preference for Challenge versus Preference for Easy Work Assigned; (b| Curiosity/Interest versus Pleasing the Teacher/Getting Good Grades, and (c> Independent Mastery versus Dependence on the Teacher. For each item on Harter's subscales, the child must make a forced choice between an intrinsic versus extrinsic alternative. Higher scores represent higher intrinsic motivation and lower scores represent higher extrinsic motivation.
Procedure
In Studies 1 and 2, the CAIMI and CAAI were individually administered to each child concurrently in a single session, with the CAIMI preceding the CAAI. In Study 2, the perception of competence items were administered in the same session after the CAIMI and CAAI. An administrator read the instructions and items of each inventory (and perception of competence items in Study 2) to each child. The child had a copy of the instructions and inventories and followed along silently as each was read aloud. Children recorded their own responses on the inventories. Instructions had been pilot tested ( and all children were successful in responding to the inventories.
Children spent approximately 30 min completing the inventories, which were administered in a private room, untimed, away from the class. Subsequent to completing the inventories, children were requested not to discuss the items or their answers with their schoolmates.
In Study 3 the CAIMI, the CAAI, and the Harter scale were group administered. All children successfully completed the inventories. Two administration periods were used on 2 consecutive days, with the CAIMI and CAAI administered on one day, and the Harter scale administered on the other day. The order in which the scales were administered was counterbalanced so that the CAIMI was administered first for Grades 5 and 7 and the Harter scale was administered first for Grades 6 and 8. There were no significant order effects, so data were collapsed across order in all analyses. The perception of competence items were administered last.
Results
Analyses were conducted on the scores of each of the five CAIMI subscales, which were obtained by summing the scores of the items within each subscale. Higher scores represented higher intrinsic motivation.
The means and standard deviations for the five subscales of the CAIMI are presented in Table 2 for all three studies. In each study, multivariate analyses of variance were performed on the CAIMI scales (Grade x Sex in Studies 1 and 3; Grade x Sex x Race in Study 2). Significant multivariate effects were followed by univariate analyses of variance. The only consistent significant group differences that occurred across the studies were (a) intrinsic motivation in reading significantly decreased with advancing grade in Studies 1 and 2 [univariate F(l, 132) In all correlations to be reported, there were no significant differences in the matrices between the grades, sexes, and races. Therefore data were combined across these variables. Pearson product-moment correlations were used throughout. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. 
Intrinsic Motivation as Related to Perception of Academic Competence and Anxiety
Perception of competence. The findings supported the hypotheses of a positive relation between academic intrinsic motivation and perception of academic competence. Specific subject areas played an important role in differentiating these relations. Correlations were computed between each of the CAIMI subscales and perception of competence items (see Table 3 ). There was a strong consistent trend within each study for correlations between corresponding subject areas to be of higher magnitudes than the correlations between noncorresponding subject areas and between the General intrinsic motivation subscale and perception of competence items. Significant positive correlations within corresponding subject areas ranged from .49 to .62 (p < .001) and indicated that children with higher intrinsic motivation in a specific subject area perceived themselves as more competent within that subject area compared with children with lower intrinsic motivation.
These results showed that children distinguished both their academic intrinsic motivation and perception of competence by subject area and revealed the importance of measuring academic intrinsic motivation separately in subject areas.
Anxiety. The data clearly supported the hypothesis of a negative relation between academic intrinsic motivation and anxiety. Correlations were computed between each of the CAIMI and CAAI scales (see Table 3 ). Like results for perception of competence, the correlations between motivation and anxiety were differentiated by subject area. Within each study, correlations between corresponding motivation and anxiety subject areas were of the highest magnitudes, ranging from -.38 to -.52 (p < .001), compared with correlations between noncorresponding subject area subscales and the General intrinsic motivation scale and anxiety. Children with higher academic intrinsic motivation in a specific subject area had lower academic anxiety in that subject area than did children with lower motivation. Hence, children differentiated both their academic intrinsic motivation and anxiety by subject area, and those with higher motiva- tion had lower anxiety within specific subject areas.
Correlations Between Academic Intrinsic Motivation and Achievement
Bivariate and multiple correlations between the CAIMI subscales and standardized achievement scores and teacher grades are presented in Tables 4 and 5 , respectively.
3
The results supported the hypothesis that academic intrinsic motivation is positively and significantly related to children's school achievement as measured by both standardized achievement tests and teacher grades. The multiple correlations (with all CAIMI subscales) showed that achievement in every subject area (except for social studies standardized achievement scores) was significantly correlated with the CAIMI, with significant correlations ranging from .24 to .44. Hence, academic intrinsic motivation accounted for up to approximately 20% of the variance in school achievement.
The bivariate correlations were examined to determine if any patterns appeared regarding the correlation of the CAIMI subscales with achievement. For standardized scores and teacher grades, 55% and 62.5% of the correlations were significant, respectively. Two patterns emerged. For teacher grades, the General motivation subscale was significantly and positively correlated across all measures. This was not true for any other subscale and was replicated in Studies 2 and 3. For standard-ized test scores, results of Studies 2 and 3 revealed a similar trend for the General subscale to be correlated with all but one measure of achievement. The second trend that emerged was that within each study, math achievement showed the highest correlation with the Math CAIMI subscale compared with its correlation with any other motivation subscale, and the Math subscale was significantly related to every measure of math achievement across all three studies. Hence, whereas the General CAIMI subscale was the most consistent intrinsic motivation correlate of academic achievement, for math achievement, the magnitudes of the correlations with the Math CAIMI subscale exceeded those of the correlations with the General subscale.
Hierarchical multiple regression analyses were conducted to determine if a motivation subscale independently predicted achievement in its corresponding subject area, controlling for the other motivational subscales. Across all three studies, it was Correlations between the CAIMI subscales and the Reference Skills subtest of the CTBS were computed in Study 3. It is interesting to note that this area was positively correlated with intrinsic motivation, indicating that children with higher motivation had more knowledge of use of library procedures and selection of reference materials. Correlations are presented in Table 4 . This finding is consistent with theory because children with higher intrinsic motivation should seek knowledge more than should children with lower motivation and should therefore have better knowledge of reference skills.
Correlations Between CAIMI Subscales and Intrinsic Versus Extrinsic Motivational Orientation
In Study 3, correlations were computed between the CAIMI subscales and the motivational subscales of Harter's (1981) Scale of Intrinsic versus Extrinsic Orientation in the Classroom (see Table 6 ). The results 'Preliminary regression analyses showed that when grade, aex, and race were included, they were nonsignificant terms and hence were dropped from the model. showed pervasive, positive, significant correlations with significant rs ranging from .17 to .64 (p< .05 top< .001), which supported the hypothesis. The CAIMI showed the strongest correlations with the intrinsic-extrinsic subscale measuring the child's interest in challenge (intrinsic) versus preference for easy work {extrinsic}, with rs ranging from .32 to .64, p < .001, although consistently positive correlations were found across the three subscales. The nature of the Challenge versus Easy Work subscale appears to be the most consistent with the conception of intrinsic motivation in the CAIMI, resulting in the strongest correlations. The Math and General CAIMI subscales showed the strongest correlations across the three intrinsic-extrinsic subscales, with rs ranging from .35 to .64 (p < .001). These findings revealed that the CAIMI subscales were positively correlated with, and showed convergent validity with, another measure of intrinsic motivation. Higher CAIMI scores corresponded to higher orientation toward challenge, curiosity, and mastery, and lower extrinsic orientation toward easy work, grades, and teacher dependence. It is considered desirable for two measures of a construct not to be identical or provide too much correlational overlap, so that each can contribute its own perspective to the measurement of that construct (Anastasi, 1982 
Intrinsic Motivation
Correlations between the CAIMI subscales and teachers' perceptions of students' intrinsic motivation were computed. Of 25 correlations, 12 (48%) were positive and significant, which provided support for the hypothesis of a positive relation between teachers' perceptions and students' reports of intrinsic motivation. Teachers' ratings of students' general intrinsic motivation were significantly correlated with the Reading, Math, and General CAIMI subscales, r{df = 146 to 153) = .27, .22, and .25 ip < .01), respectively. Teachers' ratings of students' intrinsic motivation in each of the subject areas were significantly correlated with students' CAIMI scores on the Math and General subscales, with rs ranging from .20 to .40 ip < .05). The highest correlation occurred between the Math CAIMI subscale and teachers' ratings of students' math motivation (r = .40, p < .001).
Overall, these correlations indicated that teachers' perceptions of students' intrinsic motivation were related to students' reports of their own intrinsic motivation, with the Math and General CAIMI subscales showing the most consistent correlation with teacher ratings. Except for Math, the correlations were not distinguished by specific subject area Teachers appeared to rate students' general and subject area motivation similarly. This is not surprising in view of teachers' statements that rating students' motivation in the subject areas was more difficult than was rating general motivation. Because teachers taught all of the subject areas in self-contained classrooms, they may have generalized their perceptions of students' intrinsic motivation across areas. It is noteworthy that despite the overall generality of the correlations, the Math CAIMI subscale again emerged as a specific component of intrinsic motivation.
Although the hypothesis was supported, correlations tended to be low. Because the children's intrinsic motivation scores correlated more strongly, and as predicted, with other measures, it is likely that teachers' ratings were not as accurate as the stu-dents'. Each teacher in Study 3 had more than 35 children in the classroom. With so many students, it is probably difficult to be knowledgeable about the intrinsic motives of each student within and between subject areas. In addition, teachers are not privy to the internal states of students but can only make inferences about intrinsic motivation on the basis of overt behaviors, students' verbalizations, or indirect sources (such as parents or other teachers). Therefore, students are expected to be more aware of their own intrinsic motivation than their teachers. Despite these difficulties, the correlations show that teachers were able to assess students' intrinsic motivation with some degree of accuracy, particularly in math.
Partial Correlations
To demonstrate that the correlations between intrinsic motivation (CAIMI) and anxiety (CAAI) are independent of achievement and perception of competence, partial correlations were conducted controlling for these latter variables (Studies 2 and 3). Both first-and second-order partial correlations were computed (i.e., achievement and perception of competence were controlled separately and together). For achievement, both CTBS scores and teachers' grades were controlled in separate analyses. Partial correlations were obtained within corresponding subject areas (e.g., reading achievement and perception of competence in reading were partialed from the relation between intrinsic motivation and anxiety in reading), between noncorresponding subject areas (e.g., reading achievement and perception of competence in reading were partialed from the relations between intrinsic motivation in reading and anxiety in math, social studies, and science), and between the General CAIMI and each CAAI subscale.
Results showed that the CAIMI and the CAAI continued to be significantly and negatively correlated beyond the variance attributable to achievement and perception of competence in both the first-and secondorder analyses. These partial correlations were highly similar to the Pearson correlations reported in Table 3 with regard to significance, magnitudes, and subject area differentiation. Hence, the relations between the CAIMI and the CAAI are unique and not due to achievement and perception of competence.
To farther demonstrate the uniqueness of the construct of intrinsic motivation beyond the variance attributable to achievement and perception of competence, firstand second-order partial correlations were also computed between the CAIMI and Harter subscales controlling for these variables (Study 3). Achievement (CTBS scores and teacher grades) and perception of competence in each subject area were partialed from all correlations between the CAIMI and Harter subscales. These partial correlations were virtually the same as the Pearson correlations reported in Table 6 with regard to significance, magnitudes, and patterns. Therefore, the CAIMI and Harter subscales are significantly and positively correlated beyond the variance attributable to achievement and perception of competence. These analyses provide an important validation of the intrinsic motivation construct by demonstrating the uniqueness of the correlations between these two scales.
Partial correlations were also computed that clearly showed that the CAIMI correlated with achievement, anxiety, perception of competence, and teachers' perceptions of students' intrinsic motivation independent of the Harter subscales. First-order partial correlations between the CAIMI and each of these criterion variables were conducted in which each of the three Harter subscales was controlled. The CAIMI continued to show significant correlations with anxiety and perception of competence after partialing out the Harter subscales, with virtually the same magnitudes, directions, and patterns of significance (including subject area differentiation) as the Pearson correlations reported in Table 3 . Likewise, partial correlations between the CAIMI and achievement (CTBS scores and teacher grades) continued to be positive and significant beyond the Harter subscales and showed highly similar magnitudes to the Pearson correlations reported in Tables 4  and 5 . Math intrinsic motivation continued to show unique and specific relations with math achievement after partialing out the Harter subscales. Partial correlations between the CAIMI and teacher perceptions of students' intrinsic motivation showed that teachers' ratings of students' math motivation were significantly, positively, and specifically related to CAIMI Math subscale scores, and teachers' ratings of students' general motivation were positively and significantly related to General and Reading CAIMI scores, beyond the Harter subscales. Magnitudes of these partial correlations were similar to the Pearson correlations reported.
Finally, to show that intrinsic motivation is correlated with achievement beyond children's ability, partial correlations were conducted (Study 1) in which children's IQ (measured by the Otis-Lennon Mental Ability Test [Otis & Lennon, 1967] administered concurrently with the SAT) was partialed from the correlations between the CAIMI and SAT scores (IQ scores were available from the school district only in Study 1). When IQ was partialed from these correlations, intrinsic motivation in math was positively and significantly correlated with math achievement, and intrinsic motivation in reading was positively and significantly related to language and science achievement Hence, intrinsic motivation and achievement were correlated independent of ability.
Overall, these partial correlations indicate that academic intrinsic motivation, as measured by the CAIMI, is a unique construct and not simply a byproduct of children's achievement, perception of competence, or ability.
Discussion
The present research has elucidated the construct of academic intrinsic motivation with regard to children's schooling. The results support all of the hypotheses, showing that children who reported higher academic intrinsic motivation had significantly higher school achievement, more favorable perceptions of their academic competence, lower academic anxiety, and lower extrinsic classroom orientation, and were rated by their teachers as being generally more intrinsically motivated. Moreover, generality of findings was demonstrated across studies as well as with children varying in grade, sex, and race.
The reliability and validity of the CAIMI were established across the three present studies. Concurrent criterion-related validity with anxiety, perception of competence, and achievement was demonstrated. Further, the construct validity of the CAIMI has been established through the confirmation of the hypotheses based on theories. Both positive and negative correlations were predicted and obtained, indicating convergent and discriminant validity of the CAIMI. The partial correlations further indicate that the CAIMI is an independent and unique measure of intrinsic motivation.
A major issue examined in this research concerned the relative contributions of academic intrinsic motivation as differentiated into school subject areas and as a general orientation toward school learning. The findings of this research indicate that academic intrinsic motivation is characterized both by differentiation as well as by a general orientation. The degree of differentiation demonstrated by academic intrinsic motivation depends on the criterion to which it is related. The most distinct differentiation occurred for relations between academic intrinsic motivation and academic anxiety as well as perception of academic competence. For both of these latter variables, correlations with the CAIMI subscales were of much higher magnitudes within corresponding subject areas than between noncorresponding subject areas or with the General CAIMI subscale. Therefore, support for the differentiation of academic intrinsic motivation into subject areas was demonstrated. For the achievement variables, however, a different pattern emerged. Multiple regression analyses showed that the Math CAIMI subscale was specifically and uniquely related to math achievement when the other CAIMI subject area subscales were held constant. This was the only school subject for which the corresponding motivation subject area provided a unique relation with achievement. For the other subject areas, the General CAIMI subscale provided the most consistent correlations with achievement. Therefore, the role of subject areas in intrin-sic motivation is different for these achievement and noncognitive variables.
Some explanations are possible for these findings. First, children may distinguish their anxiety and perception of competence according to subject area on the basis of classroom experiential factors. For achievement, however, there may be an environmental press (e.g., from parents, peers, teachers) to do well in all subject areas regardless of preference. Hence, achievement may be more consistent across subject areas, whereas for anxiety and perception of competence, everyday successes and.setbacks may play more of a role in making subject areas distinctions. Second, anxiety and competence perceptions may be more differentiated constructs than is achievement and may therefore result in more differentiated correlations with the CAIMI scales. Intercorrelations between the subject areas for achievement, anxiety, and perception of competence showed that subject areas had lower intercorrelations for the two latter variables than they had for achievement. Across the three studies, the range of correlations and the mean correlation between the subject areas were as follows: perception of competence, .14-.61, M = .33; anxiety, .27-.65, M = .51; achievement, .49-.84, M = .69. Even higher intercorrelations between subject areas for achievement were reported in the CTBS and SAT manuals on the basis of national populations. Further, there is evidence that self-concept, a variable similar to perception of academic competence, is differentiated into school subject areas (Marsh, Relich, & Smith, 1983; Shavelson & Bolus, 1982} , and literature on academic anxiety has been supportive of situational specificity (see Gottfried, 1982) . Third, it is possible that academic intrinsic motivation, anxiety, and perception of competence tap a consistent network of differentiated self-perceptions with regard to subject area, although these self-perceptions may not necessarily be as veridical in relation to achievement in subject areas.
The present data provide a new perspective to the issue of specific versus general intrinsic motivation. The findings of this research support Brophy's (1983) position that a general orientation, as well as situational specificity, exists in student motivation, but goes beyond by delineating the criterion variables for which academic intrinsic motivation plays a more differentiated role and those for which it plays a more general role. Therefore, neither a position espousing a totally differentiated view (e.g., Harter, 1981) nor one espousing a trait view (e.g., Haywood & Burke, 1977) is sufficient to account for the range of relations of academic intrinsic motivation to school-related variables. Both views are clearly needed. Further, differentiation of intrinsic motivation occurs along different dimenstions, as indicated by the present research, which differentiates between subject areas, and Harter's research, which distinguishes challenge, interest, and mastery. The type of differentiation used needs to be clearly specified.
The singularity of math intrinsic motivation as a specific component of math achievement is intriguing. It is possible that math is perceived as a more difficult and challenging subject area than others. Children with higher intrinsic motivation in math may therefore be better able to master challenging and difficult math tasks and show higher academic achievement in this subject. This explanation is supported by findings of Eccles, Adler, and Meece (1984) , in which math was rated as more difficult than English by 8 through 10th graders, and by findings of licht and Dweck (1984) , in which fifth-grade children who were mastery-oriented performed better on a confusing, difficult task than did children who displayed helplessness with respect to achievement. licht and Dweck suggested that the difficulty of specific content areas, such as math, is quite important for differences in achievement between mastery-oriented versus helpless children.
It is also interesting that teachers were most accurate in assessing students' math intrinsic motivation, as shown by the highest correlation having been obtained between teachers' perceptions of students' math intrinsic motivation and students' ratings of their own math motivation, compared with other correlations between teacher and student ratings. Perhaps students with higher math motivation display certain behaviors, such as persistence, con-centration, or direct verbalizations about math and are thereby identified by their teachers. Teachers may encourage high math motivation in students with initially high math motivation.
The magnitudes of the correlations between academic intrinsic motivation and anxiety and perception of competence (in corresponding subject areas) were higher than correlations between motivation and achievement. The correlations between corresponding subject areas between the CAIMI and perception of competence and anxiety ranged from .49 to .62 and -.38 to -.52, respectively. On the other hand, the significant multiple correlations between academic intrinsic motivation and achievement ranged from .24 to .44. The magnitudes of these correlations with achievement are comparable to those reported by Uguroglu and Walberg (1979) in a metaanalysis of the relation between motivation and achievement and to those reported by Harter and Connell (1984) and Lloyd and Barenblatt (1984) . Motivation measures may reach a limit in their relation to achievement, after which achievement is accounted for by other factors, including ability, time spent on instruction, quality of instruction, classroom climate, and home stimulation (Walberg & Uguroglu, 1980) . Further, motives other than intrinsic motivation may play a role in school learning. In some classrooms, intrinsic motivation may actually divert children's attention from expected tasks, whereas in others, high emphasis on extrinsic incentives may be the route to achievement. It has recently been suggested that children internalize extrinsic reward systems to self-regulate their achievement activities (Connell & Ryan, 1984) . Hence, although academic intrinsic motivation is clearly related to achievement, as the present study shows, it plays a role within a complex set of other factors.
Subject areas appear to be involved in increases and decreases in academic intrinsic motivation across the grades. Reading motivation decreased whereas social studies motivation increased with advancing grade. Curriculum emphases or changes in interests at different grade levels may contribute to grade differences in intrinsic motivation in particular subject areas. Reading may be emphasized more and be a greater challenge in the lower grades, whereas social studies may be given more attention and be of greater interest in the upper grades. Whereas Harter (1981) proposed that the school culture causes an increasingly extrinsic orientation and hence a developmental decline in intrinsic motivation, the present study indicates that such a decline is not necessarily a general trend, but varies with subject area.
The present research provides several directions for educators. First, the CAIMI may be useful for program evaluations in which students' motivational development is a goal, guiding children into areas of interest, and for identification of students' high or low intrinsic motivation for special programs or intervention (e.g., Messick, 1979) . Second, because academic intrinsic motivation, anxiety, and perception of competence are related in specific subject areas, it is necessary for children to be assessed for intrinsic motivation, anxiety, and perception of competence separately in these subject areas. Educators must be aware that for these noncognitive areas, intrinsic motivation in one subject does not necessarily indicate similar trends across all subject areas. Third, for math achievement, math intrinsic motivation should be assessed separately. General intrinsic motivation assessment would be suitable for reading, social studies, and science achievement.
Finally, intrinsic motivation has been cited as an important educational goaL This research provides empirical support for this goal in achievement and noncognitive areas. Because intrinsic motivation is a significant construct in children's education, the school learning environment should foster this important motive.
